Summary. C57B1 female mice aged 4 to 7 months (controls) and 8 to 9, 10 to 11, 12 to 13, and 14 to 15 months were mated and killed at 12 hr, 60 hr or 7\ m=1/ 2\ days post coitum (p.c.). Corpora lutea were counted and evaluated in serially sectioned ovaries. Implantation sites were counted in the animals killed 7\ m=1/ 2\ days p.c. The mean number of implantations in 10-to 11-month-old mice was less than in the control animals. This decrease was closely associated with morphological degeneration of corpora lutea of pregnancy. By 12 to 13 months of age most animals had neither implantation sites nor recognizable corpora lutea of pregnancy 7\ m=1/ 2\ days after mating. These two changes were highly correlated and were not due to a decrease in the number of ovulations as determined by examination of the ovaries of animals killed 12 or 60 hr p.c.
INTRODUCTION
A decline in reproductive capacity with increasing age has been demonstrated in polytocous animals such as rats (Asdell, Bogart & Sperling, 1941) , hamsters (Soderwall, Kent, Turbyfill & Britenbaker, 1960) and mice (Thung, Boot & Muhlbock, 1956) . The age at which the litter size and frequency of pregnancy decline, varies in different strains of mice (Thung et al., 1956 ). The onset of relative infertility in old mice precedes termination of oestrous cycles (Jones & Krohn, 1959;  Biggers, Finn & McLaren, 1962b) , and occurs in most strains which have been studied while the ovary still has many primary oocytes and developing follicles (Jones & Krohn, 1961) .
Counts of developing corpora lutea (cl) also indicate that there is no decrease in ovulation rate at the onset of senile infertility (Hollander & Strong, 1950; Biggers et al, 1962b) .
Implantation of fertilized ova transferred from the uteri of young adult female mice into uteri of old host mice was less successful than similar ova placed into uteri of young host mice (Talbert & Krohn, 1966 The present study was designed to investigate whether the initial onset of senile decline in reproductive function in a single inbred strain of mouse could be related to ageing changes in ovarian morphology, and hence whether the deficient uterine environment in ageing mice suggested by Finn (1963) and by Talbert & Krohn (1966) might be secondary to ovarian failure.
MATERIALS AND METHODS
The C57B1/6J mice were obtained from Jackson Memorial Laboratory in Bar Harbor, Maine, U.S.A. The old animals were retired breeders which had delivered at least three litters before shipment. Young adult females were obtained from the same source when they were about 7 weeks of age and delivered one litter in our laboratory before being used in this study.
Female mice of the ages shown in Table 1 were mated with young adult AJ males. Animals which were to be killed 12 or 60 hr after mating were placed with males at 22.00 hours and examined for vaginal plugs at midnight and again at 02.00 hours, at which time males and females were separated. Mice which had mated were killed at 11.00 hours or 13.00 hours of the following day (12 hr) or the 3rd day (60 hr) after mating. Animals which were to be killed 1\ days after mating were placed with males in the evening and examined for vaginal plugs before 10.00 hours the following morning. These animals were killed on the afternoon of the 8th day after mating.
Animals were killed by cervical dislocation. The ovaries of the animals in the 12-and 60-hr groups were fixed in Bouin's solution, serially sectioned at 10 µ, and stained with haematoxylin and eosin. Counts were made of the number of follicles which ovulated during the cycle when mating occurred and developing cl were noted.
The number of implantation sites was counted in each uterine horn of the animals killed 7-J days after mating. The ovaries were prepared for histological study as described above and the number of corpora lutea of pregnancy (clp) was determined. Tables 1 and 2 ). Table 3 indicates that the mean number of ovulations per mouse had not decreased in mice of 12 to 13 months of age. There was also no evidence that the clp were failing to develop normally 60 hr after mating in the oldest animals studied.
In the present study, the morphology of clp in many animals conformed to the above description of functional cl (PI. 1, Fig. 1 ). There were, however, a number of animals whose ovaries contained degenerating clp (PI. 1, Fig. 2 
DISCUSSION
In this study, the earliest significant decline in fertility was demonstrated in mice which were 10 to 11 months of age. At this age, there was a decrease in the mean number of implants per animal but no decrease in the number of animals with at least one implant. By 12 to 13 months of age, the majority of animals failed to achieve implantation. These data agree with previous descriptions of decline in reproductive function in which decline in litter size preceded total loss of reproductive capacity (Thung et al., 1956; Jones & Krohn, 1961) .
The finding of an increasing number of aged animals with no recognizable clp has not been reported previously. This phenomenon was seen first in the 12-to 13-month-old mice, which was also the age at which the first increase in the number of animals with no implantation sites occurred. These two events were highly correlated as shown above. Since animals killed up to 60 hr after mating showed no decrease in the number of developing cl per animal of 12 to 13 months of age, it appears that absence of clp on the 8th day of gesta¬ tion was due to failure of functional clp to develop after ovulation. Previous investigators have also found no decrease in ovulation rate at the time of onset of senile infertility in mice (Hollander & Strong, 1950; Biggers et al., 1962b) .
The changes found in the clp which were observed in the present study ap¬ pear to be similar to those reported by Deanesly (1930) and Bassett (1943) in involuting cl. Loeb (1948) Finn (1963) that pregnancy failed earlier in gestation with increasing maternal age.
There was also a trend in the older animals towards decline in efficiency of implantation in animals with clp of normal appearance. This may indicate that intrinsic changes in the uterus can affect implantation efficiency, at least in older animals. Evidence of age-related failure of uterine function was found in mice by Finn (1966) and by Shapiro & Talbert (1969) . These workers found that the uteri of aged mice demonstrated a decrease in magnitude of the decidual response in both intact, pseudopregnant animals and in spayed females given exogenous progesterone and oestrogen. Similar findings have been reported in the hamster by Blaha (1967) .
If there is, indeed, a failure of the ovary to support the process of implanta¬ tion in ageing animals, the next logical step would be to determine whether this is caused by failure of the aged ovary to respond maximally to gonadotro¬ phins, as demonstrated by Ortiz (1955) and by Green (1957) , or by a decline with age in the level of gonadotrophic support of luteal function.
